We present twelve years of monitoring of the gravitational lens Q0142-100 from the Teide Observatory. The data, taken from 1999 to 2010, comprise 105 observing nights with the IAC80 telescope. The application of the δ 2 -method to the dataset leads to a value of the time delay between both components of the system of 72±22 days (68 per cent confidence level), consistent within the uncertainties with the latest previous results. With this value in mind a possible microlensing event is detected in Q0142-100.
Introduction
Q0142-100 (UM 673), discovered by MacAlpine & Feldman (1982) , was classified as a gravitational lens system for the first time by Surdej et al. (1987 Surdej et al. ( , 1988 ). This double quasar shows two identical images (z = 2.719) separated by 2.2 arcsecs with the lensing galaxy (z = 0.49) placed among them (Surdej et al. (1988) , Smette et al. (1992) , Eigenbrod et al. (2007) ), see figure 1. The specially propitious configuration of Q0142-100, with large separation between both images, and their magnitudes (m R (A) ∼ 16.5 and m R (B) ∼ 18.4) make this system adequate for a photometric monitoring from a medium-sized telescope.
Moreover, a predicted time delay of only some months should have turned Q0142-100 a very attractive target for time delay determinations. However, the difficulties coming from a lensing galaxy placed very close to the B, fainter, component, the low variations in magnitude of the light curves of both components and the large annual gaps in the monitoring make strongly difficult the calculation of the time delay. From Teide Observatory, for example, reasonably close to the equator, Q0142-100 can be observed about 250 days per year but this becomes in a 210-220 days window each year when the mechanical limits of the telescope are considered.
This gravitational lens has been monitored since its discovery without very effective results. Daulie et al. (1993) observed it in the B band from 1987 to 1993 but their observations were of modest quality, concluding that no significant variability was seen at the quasar. Some years later, Sinachopoulos et al. (2001) presented 29 R band observations taken from 1995 to 2000, detecting variations of 0.2 mag in their data and a global variation of ∼ 0.5 mag since the system was discovered. Nakos et al. (2005) performed two-band, V (23 points) and i (18 points), photometry during three years, October 1998 to December 2001. Unfortunately, they were unable to measure the time delay due to the small variations in magnitude of the light curves, but found possible evidence for microlensing: component A, the brighter component, became bluer as it got brighter. Microlensing should be achromatic but for the inner parts of compact accretion disks the size of the emitting region varies with wavelength and hence the microlensing magnification depends on the wavelength (see, e.g., Mediavilla et al. (2011) and references therein). Nakos et al. (2005) results point to a microlensing of the compact accretion disk: the central, bluer, part of the source is more amplified than the outer, redder parts.
Recently, Koptelova et al. (2010) obtained an estimate of the time delay between both components of Q0142-100 from observations made in the V , R and I bands during the 2003-2005 period. These authors used a telescope placed at the Maidanak Observatory, and they were able to observe this lens only 3 months each year. They claimed that the time delay between A and B components of Q0142-100 is of about 150 days, with component B following the brightness variations of component A. To obtain this value the observations at different bands are combined and then they interpolate up to 120 days to fill on the large gaps in which Q0142-100 cannot be observed. Finally, Koptelova et al. (2012) mix these data with archival data from the Maidanak Observatory, additional Maidanak processes are presented in Section 2, and the time delay determination is given in Section 3. A search for microlensing events is depicted in Section 4. Finally, a discussion appears in Section 5.
Observations and data reduction
A lens monitoring was performed during twelve years, 1999 to 2010, using the 82cm A remarkable characteristic of the photometric data presented here is their high degree of homogeneity; they were obtained using the same telescope and filter over the entire monitoring campaign. Therefore, the reduction process can be the same for all the frames.
In a first step, the data were reduced using standard procedures included in IRAF 1 (Image Reduction and Analysis Facility, see http://www.noao.edu for more information) ccdred package.
We consider two main sources of error in our observations: For extinction errors, the best and traditional method to work with is to measure differential photometry with several field stars close to the lens components (Kjeldsen & Frandsen 1992) . respectively (see Figure 7 ).
The result of the monitoring program is shown in Figure 8 , where the light curves for component A (black) and B (red) in the R band are presented.
Time delay
To extract useful information from the light curves of the components of a gravitational lens system is required a high degree of photometric accuracy. However, Q0142-100 is a quite difficult system to analyse, and not only due to its very complicated configuration, with the underlying lensing galaxy close to the faintest component. Additional general drawbacks are the small variation in magnitude of the light curves during the whole period and, in our particular case, the large errors in the magnitude of component B when the IAC80's old CCD was used, the two large gaps in the data and the relatively small amount of data points obtained in some of the observational seasons. On the other hand, the system can be observed during 210-220 days each year from the Teide Observatory, much longer than from other observatories, which seems enough for time delay calculations given the value obtained by Koptelova et al. (2012) Each of our observational seasons covered several months of data, from the shortest last campaign of 53 days to a maximum of 201 days in the second one, with five seasons covering more than 125 days. On the other hand, the inter-seasons gaps -besides of the two large ones-are in the 150-240 days interval. These two facts mean that our database allow the detection of a large range of possible time delays, between 10 and 250 days.
The dataset presents two main gaps (see Figure 8 Prior to calculate the time delay, data must be checked to remove possible strong and simultaneous (not time-shifted) variations of data points in both components. These points probably originated from failures in the CCD or bad weather conditions, and their inclusion leads to artificial features in the light curves and so to wrong time delay determinations.
To avoid this we have eliminated the points with a simultaneous difference in magnitude in both components larger than 2.5 times their error bar as compared with the previous and following records. This has been applied to those points with a difference in their observation dates of less than 10 days. Only 3 of the 105 initial points had to be removed.
The δ 2 method
There are several "classical ways" of obtaining the time delay between the components of a variable quasar from discrete, unevenly sampled temporary series: discrete correlation function (Edelson & Krolik 1988) , dispersion spectra (Pelt et al. 1996) , linear interpolation (Kundić et al. 1997 ), z-transformed discrete correlation function (Alexander 1997) , etc. (see Oscoz et al. (2001) and references therein for a brief depiction of all these methods). In this paper we will use the δ 2 method (Serra-Ricart et al. 1999) to calculate the time delay of Q0142-100, as it offers very good results even with large gaps (Oscoz et al. 2001) 
for every fixed value θ (days), with S i = 1 when both the DCF and DAC are defined at τ i and τ i − θ, respectively, and 0 otherwise. The most probable value of the time delay will correspond to the minimum of this function.
To calculate the DAC and the DCF functions the procedure described in Edelson & Krolik (1988) (see also Oscoz et al. (1997) ) was used. For two discrete data sets, a i and b j , the DCF is defined as:
averaging over the M pairs for which τ − δ ≤ ∆t ij < τ + δ, δ and e k being the bin semi-size and the measurement error associated with the dataset k, respectively, while σ k is its standard deviation. This equation straightforwardly leads to the expression for the DAC.
Results
Our first test to calculate the time delay from our data consisted in checking that in fact it is the B component light curve which follows component A. For this, we applied the δ 2 method to the whole dataset, with δ = 5 days, taking into account both possibilities:
A follows B and B follows A. In both cases a time delay between 10 and 250 days was Figure   10 , in which the number of times that each time delay is obtained for the whole dataset is plotted. A sharp peak appears, corresponding to a time delay of 72 days, with a 68% (1σ) of the iterations giving a time delay in the interval 50-94 days. Then, we will consider a value of 72±22 days for the most probable time delay.
As was explained in previous sections, our database allows the study of time delays between 10 and 250 days. None of our results clearly favours the 150 days obtained by Koptelova et al. (2010) . However, our time delay estimate, 72 ± 22 days, does agree within uncertainties with the time delay derived by Koptelova et al. (2012) , 95
+5+14
−16−29 days, and even more with their most probable value of 89 ± 11 days.
Microlensing
The light curves of the A (black) and B (red) images are represented again in Figure   11 , this time delaying the B data in 72 days and shifting them by −2.00 magnitudes, the result of < M A > − < M B >. As can be seen, both curves follow a similar trend, mainly for the last set of data where the error bars of component B are lower. However, when these curves are inspected in more detail it seems that, between roughly half of the second The variation in the difference of the average magnitude of both components during ∼1200 days suggests the presence of a possible microlensing event, with our observations corresponding to the entrance and exit of the event. Although the season 3 points for component A do not overlap in time with the shifted season 3 points for component B and the discrepancy could also be caused by a decrease in the intrinsic flux of the quasar, it seems that microlensing is indeed the most possible explanation for this behaviour.
Unfortunately, we lack data for most of this period and hence further evidence of this event can not be obtained.
Discussion
The result of a photometric follow-up of the gravitational lens system Q0142-100 in the R band is presented in this paper. The observations, taken with the 82 cm IAC-80 telescope, at Teide Observatory, Spain, were made from 1999 to 2010, with 105 points obtained, as part of an on-going lens monitoring program. A calculation of the time delay between both components by using the δ 2 -test has been performed. The resulting delay is of 72±22 days, very different from that obtained by Koptelova et al. (2010) but within the errorbar of a later result given by Koptelova et al. (2012) , 95 +5+14 −16−29 days (68 and 95% confidence intervals) and 89 ± 11 days as their most probable result. Lehár et al. (2000) select four models to fit several gravitational lens systems, among which is Q0142-100: i) a dark matter model (SIE), ii) a model based on photometric fits (constant M/L), iii) dark matter model in an external shear field (SIE + γ), iv) photometric model in an external shear field (M/L + γ). However, neither an M/L nor a SIE model are good solutions for Q0142-100. In the first case, a poor fit to the image positions and magnifications is obtained, whilst a great degree of misalignment relative to the luminosity is required to obtain a good fit for the SIE model. Both models improve their results when an external shear of γ ∼ 0.07 is added, but this shear does not correspond to any shear estimate for the nearby galaxies.
The time delays predicted by Lehár et al. (2000) for Q0142-100 for the four different models are, given as h∆t: SIE = 80.1±0.3, SIE + γ = 84-87, M/L = 121.3, and M/L + γ = 115±3. All of them are larger than the time delay we have derived and even larger than the results given by Koptelova et al. (2012) .
We have attempted to use the time delay to fit the lens models but unfortunately,
given the large error bar, our current time delay estimation cannot be yet used as an extra constraint to clarify the properties of the lens mass model.
Our estimate of the time delay and the one derived by Koptelova et al. (2012) are below the time delay predicted by the theoretical models, even taking into account the large uncertainties. This could be explained if some nearby, not detected yet (maybe the bright galaxy just to the North of the lens system, see figures 1 and 3), components of the system are missed and not included into the models. These missing components can be located either around the lens galaxy or on the line of sight to the quasar. Although a more accurate value of the time delay could help to reduce the uncertainties in the model, it seems clear that finding more details on the system environment will help even more to its understanding and reconcile the values of the time delay with those of the Hubble constant derived by other methods.
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